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Abstract 

The purpose of this paper is to identify the types of students’ interaction, as well as their 
discussion patterns in an online course. The study took place in a large Midwestern 
University and 17 graduate students participated in the study. The primary data was obtained 
from students’ discussion forum postings. The researchers used both qualitative and 
quantitative approaches to describe and analyze the types of discussion and interaction. The 
researchers developed a coding scheme based on theories and models. The findings of the 
study reveal that computer mediated communication (CMC) has a positive potential to 
increase interaction among students. Furthermore, the findings confirm the effectiveness of 
asynchronous online environment in supporting online learning community. Participants were 
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engaged in social interaction to build their knowledge. This study recommends two-way 
interaction for achieving sustainable discussion and promoting higher level of interaction. 

Keywords: Online discussion, Online learning, Computer Mediated Communication 

1. Introduction 


The asynchronous online community creates the primary grounds of many current distance 
education courses and forms the basis for the creation of online learning communities that 
can overcome barriers of time and place (Gray & Smyth, 2012). The 2015 Survey of Online 
Learning conducted by the Babson Survey Research Group reveals that more than one in 
every four students (about 28%) now take at least one distance education course. In 2015, the 
growth rate of distance education courses was 3.9 percent over the previous year. Education 
leaders in the institutions report that “online learning is critical to their institution’s long term 
strategy” which has grown from 48.8% in 2002 to 70.8% in 2015 in the United States (Allen 
& Seaman, 2015). 

Meaningful interaction in online learning plays a crucial and fundamental role in the 
knowledge acquisition and cognitive development process (Pena-Shaff & Nicholls, 2004). 
Findings of previous studies reveal that student-student interaction in online discussion has 
been correlated with increased student satisfaction with course experience (Sher, 2009; 
Shu-Hui Hsieh & Smith, 2008); students report more meaningful experience when they are 
able to interact with their peers. Similarly, Muller (2008) implied student engagement in 
online learning community to be an important factor in persistence of women in online 
degree programs. 

Learning in the online environment is different from face-to-face. Students in face-to-face can 
interact with their peers and their instructor directly, whereas students in online environment 
can interact mainly through computer mediated communication (CMC) using tools, such as 
discussion boards, emails, chat, etc. (Choo, Kaur, Fook, & Yong, 2014). In an online class, 
students are engaged in social and cognitive interaction by reading and responding to their 
instructor and peer’s postings. Online learning tools could allow students to share ideas with 
their classmates by reading and reflecting on other students’ postings, and comparing 
progress with others (Soon & Fraser, 2011). Determining students’ interaction in online 
learning is important for knowledge building purpose since the interaction influences the 
quality of distance learning (Chai & Rhine, 2006). Students tend to assess the quality of 
online learning based on their perceived interaction with the instructor and classmates in the 
distance education course (De Wever, Schellens, Valcke, & Van Keer, 2006). 

1.1 The Problem Statement 


Interaction in online learning plays an essential role in the learning process among learners, 
instructors, and learning content (Wei, Peng, & Chou, 2014). Many studies have been 
conducted since the emergence of CMC; these studies focus on the definition and description 
of interaction in online community. The relationship between participants, interaction and 
knowledge building in online learning requires further exploration (Balaji & Chakrabarti, 
2010; Pena-Shefa, 2004). Furthermore, Brook and Oliver (2003) state that identifying the 
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factors that influence interaction in online community needs more data-driven approaches. 
There is a lack of research in terms of the quality of interaction and how it affects knowledge 
building (De Wever et ah, 2006). Many studies report interaction in terms of frequency, not in 
terms of quality (Locar, Barret, & Liu, 2014). Through our analysis framework, we tried to 
reveal the types of interactions and the types of discussion among students in the online 
learning community. 


1.2 The Purpose of the Study 


The purpose of the study is to identify the types of interaction in online discussion forums 
among graduate students in an online course in a large Midwest university. This study adopts 
a content analysis approach in order to analyze interaction types in an online learning 
community which may shed more light on online knowledge building process. 


2. Literature Review 


The adoption of CMC in higher education has far extended our understanding of how this 
medium should be used to endorse higher-order learning (Garrison, Anderson, & Archer, 
2001). Vygotysky (1978) mentioned that learning takes place through the interactions 
students have with their peers as they learn from each other. He emphasized the role of 
mutual engagement and co-construction of knowledge. These theories have advanced our 
understanding how learning occurs in an online learning community. 

The basic principles of the learning theories support the learning needs of students (Chai & 
Khine, 2006; Liu & Tsai, 2008). Particularly relevant to online learning, the principles of 
constructivist learning theories include interaction and collaboration. These theories view 
learning as a process of interaction and participation of a community (Vygotsky, 1978). The 
constructivist principles describe how learning occurs in asynchronous discussions 
(Rodriguez, 2014; Swan, 2005; Yuan & Kim, 2014) and serve as the primary approach to this 
study in exploring the discussion messages for evidence of learning. Network of interactions 
play a critical role in knowledge emergence and distribute it through different tools (Choo, 
Kaur, Fook, & Yong, 2014). Therefore, social constructivist learning theory served as the 
theoretical framework of our research. 


The CMC system has a critical role of online learning community for educational purposes. 
CMC has been widely used to support online peer discussion (Chai & Shine, 2006; Choo et 
ah, 2014; Liu & Tsai, 2008). It provides social context for learning and makes collaborative 
learning possible (Liu & Tsai, 2008). Previous studies mentioned that online asynchronous 
learning community has been the most adopted environment of interaction in CMC due to the 
advantages associated with it (Lucas et ah, 2014; Yap & Chia, 2010). Learners have 
opportunities to reflect, think, share their own experience with peers and search for new 
information in this environment (Anderson & Dron, 2011; De Wever et ah, 2006; Lee, 2012; 
Pena-Sheff & Nichollas, 2004). Educators should design online courses to generate 
productive student-student interactions through content- and task-oriented discussions (Kim 
& Bateman, 2010). 

Hence, research on knowledge building depends on the application of interaction analysis 
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models that aim to assess the quality of online asynchronous postings (Lucas, Gunwardena, 
& Moreira, 2014). According to De Wever et al. (2006), interaction analysis in online 
asynchronous environment depends only on quantitative data, including the number of 
messages posted by the students, number of logs by each student and the length of each post. 
However, quantitative studies are limited to evaluate the quality of the learning process in the 
online community. As a result, researchers started espousing qualitative approach such as 
content analysis of asynchronous messages (Lucas, Gunwardena, & Moreira, 2014). 

2.1 Research Questions 

In this study, we tried to explore how students build their knowledge collaboratively in the 
online learning community. To answer this question, we formulate two research questions: 

1) What are the types of discussion students engage in the online discussion forum? 

2) What are the types of interaction among the students in the online discussion forum? 

3. Methods 

This study analyzes the weekly postings which were online messages posted on an 
asynchronous online learning community. The weekly postings were requirements for an 
online course. This study focuses on the analysis of the types of interaction and the types of 
discussion in an online learning community. 

3.1 Context of Study 

This case study was conducted in an online graduate course. The course continued for sixteen 
weeks. Using asynchronous online discussion the instructor gave a prompt, students 
responded with an initial post and later other students commented on, challenged, or 
questioned their peers. Students learned diverse cases and provided solutions or made 
comments on each-other’s postings. Seventeen graduate students participated in this course. 
The instructor divided the participants into three groups in order to discuss three cases about 
instructional design. Each group was composed of 5-6 students. Each participant was 
required to make two postings weekly; they could post new ideas or could comment on 
someone else idea. Students were allowed to comment on the postings of their respective 
group and could not access other group’s postings. 

Data was collected from online discussion forums. Students used an online asynchronous 
discussion tool provided by a common learning management system (LMS), Canvas. The 
third researcher taught the course and provided the data after hiding the identities of the 
participants. The study was approved by the University Institutional Review Board 
(#1502734776) and did not involve any monetary compensation. 

3.2 Coding Scheme 

Various well known models ( e.g ., Hara, Bonk, & Angeli, 2000; Henri, 1992; Gunawardena et 
al., 1997; Newman, Webb, & Cochrane, 1995; Pena-Shaff, 2001) provided initial guidelines 
for the coding scheme as they shed light on types of interaction and knowledge building 
process in an online community. The researchers developed initial categories and indicators 
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applied to the data, and then modified it to provide more concise and coherent categories and 
indicators. The data analysis consisted of two domains: cognitive domain and social domain. 
The researcher mainly used cognitive domain in this study in order to analyze types of 
interaction that ultimately implied to knowledge building. 

There are three layers in the coding scheme. The first layer tells if responders agree or 
disagree with the initial message. The second layer reveals if the response has a reason or not 
for agreement. Finally, the third layer discloses what types of reason the response has. Since 
the aim of this study is to reveal types of interaction that contribute to knowledge building, 
the researchers focused on responses on initial messages. The researchers have divided 
participants’ messages into two groups: monologues and interactive messages. Only 
interactive messages with agreement or disagreement provided by rationale were considered 
in the analysis stage as they provided answers to the research questions. Furthermore, 
agreement or disagreement without reason and social domain were not considered as they did 
not contribute to foster interaction or discussion in the virtual environment. In addition, 
monologue messages (initial messages that did not get any reply from other students) were 
not coded because there was no interaction. Table 1 shows the three layers system and 
indicates the types of interaction that imply knowledge building process. The table also 
provides description of the indicators with examples of the codes. 

3.3 Coding Procedure 

In the beginning the coders met in order to identify the basic procedure for segmentation of 
the messages and then coded them. Discussion transcripts from Case I, Group I were used for 
practicing and training to master the coding scheme. Following the practice session, the 
coders worked independently in coding the units of analysis. The following steps were taken 
to reduce any ambiguity and bias in the coding process: (a) Practice coding on Group I and 
discussion were to emphasize procedures for the coding and the criteria established for each 
indicator (see Table 1), (b) Separation of the unit of analysis of the coding was discussed 
between the coders to remove any error in the unit of data to code and reduce the overlap 
between the indicators. Based on the idea of the sentence, each individual message was 
broken into sentences and coded according to the coding scheme in order to understand the 
interaction among students. 
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Table 1. The coding scheme 


Layer 1 

Layer 2 

Layer 3 

Code 

Indicators 

Modifiers of Code 

Example 

Agree 

Without 

Reason 


AWR 


Agreement without a 
rational reason, we will not 
consider it as a knowledge 
building 

I agree that everyone needs to speak 
up who has gained expertise. 

Reason 

Assertion/ 

claim 

ARA 

Assertion 

Agreement with firm 
acclimation, impose one’s 
opinion with authority. 

One of the roles of a team lead is to 
put a structure in place so that 
all-important issues are heard and 
each voice contributes. 

Claim 

Agreement with a conscious 
prediction, an authoritative 
conclusion. 

That is exactly why I suggested that 
there first thing to do get on track is 
to meet with him 

Additional 

Information 

ARI 

New Idea 

Agreement with new 
information, provide 
additional information. 

In addition, the students detennined 
that there was not a lot of time to 
play the game due to teachers 
having to move onto the next unit. 
They never discussed how this 
would affect playing time of the 
game. 

Opinion 

Agreement with one’s 
thought, self-belief. 

I also agree that there were no 
learning objectives. Learning 
objectives, in this case, would have 
more clearly guided the research 
gathered. 

Suggestion 

Agreement with suggestive 
comments, further 
information 

They would be creating a video 
game that would last just a few 
hours. 

Sharing 

experience 

Agreement with one’s own 
personal experiences 

I worked for a wonderful director 
early in my career who was adept at 
reminding our team that we could 
not fall so in love with our project 
that we lost sight of the purpose. 

Request 

Clarification/ 

information 

ARC 

Clarification 

Agreement with 
questioning for clear 
concept, asking more 
questions 

Do you think it would have been 
more helpful to include one sooner, 
in order to make the task clearer? 

Information 

Agreement with asking 
about more information 
through using questions 

Are they based on the principal’s 
interest in playing baseball, and he 
is attempting to connect this interest 
to an educational standard ... ? 

Disagree 

Without 

Reason 


DWR 


Disagreement without 
providing rational reason; 
we will not consider it as 
knowledge acquisition 

I disagree with your statement. 

Reason 

Alternative 

claim/idea 

DRA 

Alternative 

Idea 

Disagreement with 
providing new ideas to 
support one’s attitude, 
conflictive opinions. 

However, I did not see a problem 
with the team members varied 
backgrounds. I think that if you had 
a group of like individuals in skill 
and interests, the end result would 
be a rather limited product. 
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Additional 

Infonnation 

DRI 

New 

suggestion 

Disagreement with 
providing a suggestion, 
proposal 

They may have wanted to add team 
members, including additional 
educators who work with the at-risk 
population and someone more 
familiar with educational gaming. 

Request 

Clarification/ 

information 

DRC 

Asking new 
information 

Disagreement with asking 
about more infonnation or 

clarification 

It reminds me of Daniel Goleman 

and his book on Emotional 
Intelligence - There must have 
been a good bit of research done 
on this? 

Others 



OS 

Social 

(appreciate, 

apologize, 

greeting) 

The sentences not located in 
the agreement or 
disagreement; they use 
sentences for greeting, or 
appreciating others work. 

We will not consider these 
sentences as knowledge 
building 

Thank you for sharing! 


3.4 Data Analysis 

In this case study, the researchers used both qualitative and quantitative approaches to 
describe and analyze the types of interaction in the online learning community. The 
quantitative data includes the total number of interactive messages posted by each group. The 
qualitative data was composed of content analysis of the messages to evaluate the quality and 
processes of learning in the online environment. 

Data analysis divided into two phases—the first phase was group level and the second phase 
was the individual level. The researchers have calculated the percentages for each category 
and compared it within the groups for all cases in order to understand the types of interaction 
the students were engaged in the groups. Additionally, the researchers have investigated the 
interaction between participants in each group through the frequency of postings. 

De Wever et al. (2006) mention that inter-rater reliability is a critical concern in relation to 
content analysis. In order to establish consistency and to achieve higher reliability, the coders 
independently analyzed a pilot set of the first case for the first group (Group I). The 
researchers coded all the messages for data analysis to validate the coding procedures; the 
coders discussed and negotiated in terms of the difference in coding to attain agreement. The 
negotiation between the coders started after finishing each group in order to resolve 
differences among them. For all cases, the agreement between the coders on group I is 92%, 
respectively 95.7% on group II and 91.4% on group III. 
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Table 2. Frequency of the indicators for individual student 


Member 

Agree 

Disagree 

ARA 

ARI 

ARC 

DRA 

DRI 

DRC 

Student 1 

12 

24 

5 

3 

3 

0 

Student 2* 

7 

17 

6 

4 

13 

1 

Student 3 

2 

13 

0 

1 

3 

0 

Student 4 

4 

11 

8 

4 

2 

0 

Student 5 

13 

16 

3 

0 

0 

0 

Student 6 

14 

18 

8 

2 

3 

1 

Student 7 

13 

31 

8 

2 

2 

3 

Student 8 

10 

28 

5 

3 

1 

0 

Student 9 

3 

5 

2 

1 

0 

0 

Student 10* 

5 

18 

2 

1 

6 

2 

Student 11* 

7 

25 

3 

2 

7 

0 

Student 12 

10 

15 

1 

0 

5 

0 

Student 13 

6 

19 

2 

1 

1 

0 

Student 14 

3 

20 

2 

2 

1 

0 

Student 15 

3 

16 

2 

0 

0 

0 

Student 16 

10 

19 

0 

0 

4 

2 

Student 17 

0 

13 

0 

0 

5 

0 


Note. ARA - Agree with assertion, ARI - Agree with additional information, ARC - Agree 
with request clarification; DRA - Disagree with assertion, DRI - Disagree with additional 
information, DRC - Disagree with request clarification. 

* Students have the most disagreement with others. 

4. Results 

Findings Research Question # 1: What are the types of discussion students engage in the 
online discussion forum? 

On an average throughout the cases, some students contributed a little over the two required 
messages per case (two postings weekly). Messages coded as assertion/claim (19.8%) and 
additional information (48.1%) when students agreed with their peers was accounted for the 
highest frequencies of cognitive dimension in the cases. In the same category, messages 
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coded as request clarification/information was accounted for 9.7%. The non-cognitive 
category (AWR. DWR, OS) accounted 7.1% of total messages. 


In the discussion forum, students expressed mainly agreements with their colleagues’ initial 
posts (See Table 2). The agreement was 77.6% whereas the disagreement was only 14.8%. In 
an average, each student made 5.8% of the disagreement statements. However, three students 
made 38.1 % of the disagreement statements. 


Table 2 describes the frequency of each indicator for each participant. The results reveal three 
particular students made the most disagreement messages (36 disagreement postings out of 
92, which is about 39%) which would require further investigation in order to form overall 
understanding of types of discussion in an online discussion forum. These three individuals 
(student #02, student #10, and student #11) continued to provide disagreements across the 
cases. They disclosed disagreements not only with an individual’s initial post, but also with 
re-posts in the entire discussion. The highest disagreement indicator was disagree with adding 
additional information. The percentage of this indicator was 53.3% (which was more than 
half of total disagreement messages). Whereas disagreement with providing alternative idea 
was 25% and the last indicator in this group disagree with requesting additional clarification 
was 21.7%. 


The researchers also noticed that sometimes participants who posted initial messages agreed 
with their colleagues’ disagreement statements; however, at times they imposed 
disagreements with their colleagues’ disagreement statements. As we followed the three 
individuals closely, we noticed that they refuted their classmates’ opinions more so than 
others. For example, Student #11 disagreed with student #14’s initial post by providing 
additional information about establishing trust and encouraging comfort in an online learning 
environment in comparison with face-to-face learning environment. Whereas student #14 
replied back to agree with student #11 ’s suggestions by providing additional information, but 
highlighted that trust and comfortability could appear as personal characteristics. After such 
student #11 replied to agree with student #14 and requested additional clarification. 

Findings Research Question # 2: What are the types of interaction among the students in the 
online discussion forum? 


In Table 3, five interaction patterns were identified for this study that was adapted from 
Fung’s study (2004) with a slight modification. The definitions of these patterns and their 
frequencies are shown below. In several initial postings, there was no response to a student’s 
message or only one student responded and the discussion then stopped, which was 42 
messages or about 7% of total messages. However, there were many messages where two or 
more students had paired dialogues and continued with a cyclic discussion (228 messages or 
36.4%). The most occurred interaction pattern was branching interaction, which was close to 
half of the total interaction (279 messages or about 45% of total messages). Therefore, 
together desired interactions (cyclic, branching, and complex) were accounted for 93.3%. 
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Table 3. Interaction patterns 


Pattern 

Explanation 

Number of 

messages 

Percentages 

Monologue 

One message posted by a student without any 

response 

18 

2.9 % 

Single response 

One message posted by a student with one 
response in one way 

24 

3.8% 

Cyclic interaction 

A dialogue set up between initiator and one or 
two respondents in two ways 

228 

36.4 % 

Branching interaction 

One message posted by a student with two or 
more response messages at the same time 

279 

44.6% 

Complex interaction 

This type of interaction contains all the above 

interaction in the same time. 

77 

12.3 % 


Case II and III had more complex interactions than case I. In general, the content of these 
messages were responses of previous messages. According to Fung (2004), complex 
interaction could be considered as meaningful interactive discussion. Below is an example of 
a complex interaction among several students: 


Initiator (Student 14): One enviromnental input that helped the face-to-face M2M program 
was the bringing together of dozens of like-minded people who were concerned about their 
future. This was an example of motivational management that increased interest. 


Reply 

To 

Example 

Student 11 

Student 14 

I would say, though, that I’m not sure I’m in complete agreement about 
your feelings toward online communities. 

Student 14 

Student 11 

I think the ability to open up online is a personal matter, 

Student 7 

Student 11 

Student 11, do you think the effectiveness of some online communities 
has to do with expectations? 

Student 11 

Student 7 

I know that my sister, who recently lost two pregnancies, has received an 
inordinate amount of support from her online groups - and to be quite 
honest, probably even more so than from the rest of us. 

Student 17 

Student 11 

I agree with you on this Student 11 - I think that like-minded groups 
online have proven to help certain people. 

Student 11 

Student 14 

What do you feel that the M2M online version would need to do in order 
to establish trust, affiliation, and cooperative interaction? 
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One way 






Complicated 
Two ways 


Figure 1. Illustration of the interaction pattern among the participants in the online learning 

community 


5. Discussion 

In most cases students posted just two messages per week in order to satisfy the minimum 
course requirement. However, there was clear evidence suggesting that students exhibited 
more cyclic, branching and complex interactions (which accumulated to 93.3% of total 
interactions). In addition, the researchers noticed that the disagreements among the 
participants in an online discussion created an encouraging and conducive environment to 
continue constructive debate among the participants. In several postings, we found a complex 
interaction pattern between the participants (the initiator and participants who disagreed with 
the post). 

In this study, we used both the number of individual messages posted on online discussion 
forum in each group to understand how students participate in the online discussion forums 
and types of interaction between them. The analysis of students’ messages and interaction 
patterns revealed the group’s dynamics of online discussion among the students. Participation 
and interaction can be understood in several ways. Such methods include reading someone’s 
messages, posting one’s own messages, responding to other’s opinions, and sharing one’s 
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own information with others (Garrison, Anderson, & Archer, 2001; Yap & Chia, 2010). 
However, the result of the first case analysis showed it was possible to obtain higher 
cognitive dimension of knowledge building within the structure of discussion. The results 
revealed that dividing students into groups affected students’ participation in the online 
discussion (Kim, 2013). The findings of the study indicate that active participation in 
interaction does not simply occur, but must be purposefully incorporated into the course 
(Berge, 1999). The results in this study supported previous research that CMC provides 
interactive and negotiation environment which could be potentially helpful for enhancing 
students’ participation and engagement (Zheng & Warschauer, 2015; Lee, 2012). 


5.1 Limitations and Further Research 


Despite the usefulness of the study results, there have several limitations. The generalization 
of the study is controlled by the context of small number of graduate students using online 
environment. Data analysis is based only on the content of the postings. To better understand 
the student learning process, further research should involve additional factors that affect 
knowledge building in online communities such as the academic performance and intervene 
factors design. Further research should explore the effect of instructor’s feedback on the 
process of knowledge building. 

6. Conclusion 

The purpose of the study is to identify the discussion patterns and types of interaction in the 
process knowledge acquisition among graduate students in an online class. The findings of 
this study indicate that computer mediated communication (CMC) has the ability to enhance 
knowledge building and it has a positive potential to increase interaction and participation 
among students. The study findings confirmed the effectiveness of asynchronous online 
environment in supporting online learning community. Participants were engaged in social 
interaction to build their knowledge. This study recommended two-ways interaction for 
achieving sustainable discussion and promoting higher level of knowledge construction. 
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